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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a camera module for 
mob ile communication terminals, and more particularly to a 
camera module for mobile communication terminals having an 
image capture device and an LED (light emitting diode, for 
emitting light to a subject, wherein the image capture device 
and the LED are integrated with each ether, whereby a space 
r eguired for installing the image capture device and the LED 
is considerably reduced. 

Description of the Related Art 

Portable devices, such as a mobile communication terminal 
„ ith a camera mounted therein, a PDA (personal digital 
assistant, with a camera mounted therein, etc., have been 

j c. m edia for transmitting moving 
developed and widely used as media 

The camera mounted in the mobile 
image information. The camera 

_ication terminal or the PDA rs a co^only used camera, 
which is operated on the basis of general principles for 
cameras. Specifically, the camera for the mobile co^unicatron 
terminal or the PDA has an image capture device mounted 
.herein. In the image capture device is mounted an image sensor 
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for receiving light from an external source of light to 
recognize the received light as an image. 

In order to satisfy various desires of consumers, the 
camera for the mobile communication terminal or the PDA has a 
5 lens macro function enabling the camera to take a photograph at 

a short distance or a digital zoom function enabling the camera 
to enlarge a desired portion of the photograph, which has 
increasingly become one of the important functions of the 
camera . 

10 In addition, the camera for the mobile communication 

terminal or the PDA preferably has a flash function enabling 
the camera to take a photograph in the dark or at night, which 
is a universal function already provided by an analog or 
digital camera. 

15 Consequently, it is essential that a mobile communication 

terminal or a PDA designed to provide a photographing function 
in addition to a primary communication function for 
transmitting moving image information be equipped with an image 
capture device for recognizing an image and a LED for emitting 

20 light to a subject so that a photograph of the subject may be 

taken at night. 

Fig. 1 is a perspective view of a conventional mobile 
communication terminal with a camera comprising an image 
capture device and an LED serving as a flashlight mounted 

25 therein. Figs. 2a and 2b are a plan view and a longitudinal 
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sectional view showing the image capture device of Fig. 1, 
respectively, and Figs. 2c and 2d are a plan view and a 
longitudinal sectional view showing the LED of Fig. 1, 
respectively. 

5 As shown in Fig. 1, the conventional mobile communication 

terminal 1 is equipped with a camera 2 having an image capture 
device 10 for capturing an image mounted therein, and an LED 20 
for emitting light. The LED serves as a flashlight when taking 
a photograph at night. 

10 The image capture device 10 mounted in the camera is 

connected to an image capture device connector 17 via a FPC 
(flexible printed circuit) 16, as schematically shown in Fig. 
2a. The image capture device 10 comprises: a housing 11 having 
a space 12 defined therein; a camera lens 13 disposed to the 

15 upper part of the housing 11 for focusing an image; and a PCB 

(printed circuit board) 15 for supporting the housing 11, as 
shown in Fig. 2b. To the middle upper surface of the PCB 15 is 
mounted an image sensor 14. The image capture device 10 is 
connected to the image capture device connector 17 via the FPC 

20 16. The image capture device connector 17 is connected to a 

motherboard (not shown) of the mobile communication terminal. 

The LED 20 is a diode for emitting, as light, excessive 
energy generated when electrons or holes implanted using a p-n 
junction structure of a semiconductor are recombined. The LED 

25 20 has several advantages in terms of processing speed, power 
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semiconductor. Eurtbermore, the LEO 20 has high brightness, and 
thus also serves as a lighting apparatus. 

The LED 20 is electrically attached to the PCB 23 by 
solders, as sche m atrcally shown in Pig. 2c. The PCB 23 is 

or - , H . a connection wire 24. 
connected to a LED connector 25 via a 

Xnside of the LED 20 is disposed a chip (not shown, tor 
emitting light when electric current is applied tc the chip. To 
the botto, surface of the LED 20 are attached a negative lead 
2! m ade of a conductive m etal for applying electric current to 
the chip and a positive lead 22 also made of a conductive metal 
for applying electric current to the chip. The negative and 
positive leads 21 and 22 are electrically attached to the PCB 
23 b y soldering.' The LED 20 is connected to the LED connector 

4-- r, wirP 24 The LED connector is also 
25 via the connection wire 

-j fhp mobile coitimunication 

connected to the motherboard of the 

terminal 1. 

In the mobile co^unication terminal 1 with the above- 
stated construction, an electric signal is applied fro, the 
m otherboard of the mobile communication terminal 1 to the PCB 

cpn , nr 14 mounted thereon via the image 
15 having the image sensor 14 

n a nri the FPC 16. The image sensor 14 
capture device connector 17 and the fc 

■ of a subiect on the basis of the applied 

recognizes an image of a sut^ecr 

signal. 

„ hen a flash rs required for taking a photograph at 
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night, a flash signal is applied from the motherboard of the 
mobile communication terminal to the PCB 23 via the LED 
connector 25 and the connection wire 24, and the LED 20 emits 
light forward on the basis of the applied signal. Since a 
5 subject is illuminated by means of the LED 20, a photograph of 

the subject can be clearly taken by the image capture device 10 
even at night. 

However, the conventional mobile communication terminal 1 
having the ' camera mounted therein with the above-stated 

10 construction individually requires the image capture device 

connector 17 for transmitting an electric signal to the image 
capture device 10 and the LED connector 25 for transmitting an 
electric signal to the LED 20. As a result, a space required 
for installing the image capture device connector 17 and the 

15 LED connector 25 is large, which makes it difficult to properly 

arrange the connectors 17 and 25 in the mobile communication 
terminal . 

Furthermore, the size of the mobile communication 
terminal is increased since the connectors 17 and 25 are 
20 disposed in the camera module mounted in ' the mobile 

communication terminal, the cost of manufacturing the mobile 
communication terminal is also increased since the connectors 
are required individually. 

Fig. 3 is a partial perspective view of a conventional 
25 mobile communication terminal 30 with a camera 32 rotated as a 
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oamera hinge unit 31 is rotate,. The mobile communicate 
terminal of Fig. 3 is a folder-type —ication terminal 30 
with a camera 32 mounted therern. The ca«a 32 ia attach 

•4- so that the camera 32 can be 

to the camera hinge unit 31 so that 

. ^ 4 ^ mtai-pd The mobile 

rotated when the camera hinge unrt 31 ia rotated. 

communication terminal 30 with the rotate oamera 32 has an 
vantage in that the oamera directly faces the subject by 

to direct the mobile communication terminal 30 
necessary to direct. 

toward the subject. 

ft s descrrbed above, the mobile communication terminal 30 
1S separately eguipped with the rmage capture device connector 
and the LED connector, which reguires a large space for 
installing the connectors. Conseguently, the oamera mcluding 
t he image capture device for capturing an image is mounted to 

it 11 and the LED 33 for emitting light to 
the camera hinge unit 31, and rne 

t.H to some place other than the camera hinge 
a subject is mounted to some px«* 

ti-,0 r-ase of the mobile 
unit 31 (a fclder hinge unit m the case 

. of Fiq 3). When the camera hinge unit 

communication terminal of Fig- 

31 is manually or automatically rotated toward the subject, 
th e camera 32 including the image capture device, whrch rs 

uit h the rotation of the camera hinge unit 31 so that a 
photograph of the subject can be ta.en. However, the LED 33 
is not mounted to the camera hinge unit 31, to which the image 
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capture device is mounted. In other -s, t h e ISO 33 is 
fixed ^rd^s of the rotation of the c«« h in g e unit 31. 

. n „ h i r h the LED 33 emits light is 
As a result, the direction xn which the 

di££ erent from tne direction in which tne camera 33 faces tne 

5 subgect. «hen a photograph of the subgect is to he ta.en with 

th . mobile co^unication terminal including the aforesard 

r night the angle of the mobile communication 
camera at nignt, ^ 

rermrnal must be ad.uste. so that the EEO 33 is opposite to 
the sudgect, and then the camera hin g e unit 31 must he rotate. 
0 so that the camera 32 rs also opposite to the subgect. 

Conseguently, the conventional mohrle communication terminal 
ha vrng the aforesaid camera d oes not en.oy a technical merit 
that a Photograph of the subgect can he easily an d 
conveniently tahen simply hy rotating the camera hinge unit 

M i, the image capture device connector 17 an d the 
LED connector 25 are mounted together into the camera hinge 
nnit 31, the arrangement of the connectors 17 and 2S is very 

20 space, which increases time and cost reguired for mounting the 
connectors into the camera hinge unit 32. 

SUMMARY OF THE INVENTION 

Therefore, the present invention has been made in view 
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1 I 

of the above problems, and it is an object of the present 
invention to provide a camera module for mobile communication 
terminals having an image capture device unit and an LED 
(light emitting diode) unit for emitting light to a subject, 
5 characterized in that a LED connector is omitted by 

integrating the image capture device unit and the LED unit, 
whereby a space required for installing the image capture 
device and the LED is considerably reduced. 

In accordance with one aspect of the present invention, 

10 the above and other objects can be accomplished by the 

provision of a camera module for mobile communication 
terminals, comprising: an image capture device unit for 
focusing an image of a subject; a LED (light emitting diode) 
unit for emitting light to the subject; a FPC (flexible 

15 printed circuit) electrically connected between the image 

capture device unit and the LED unit; and a connector unit for 
applying an electric signal to the image capture device unit. 

In accordance with another aspect of the present 
invention, there is provided a . camera module for mobile 

20 communication terminals, comprising: an image capture device 

unit for focusing an image of a subject; a LED for emitting 
light to the. subject; a FPC including a first flexible part 
formed so that the image capture device unit is mounted 
thereon, a second flexible part formed so that the LED is 

25 mounted thereon, and a connection part for electrically 
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connecting the first flexible part and the second flexible 
part, the first flexible part and the second flexible part 
being integrally ■ formed with the connection part; and a 
connector unit for applying an electric signal to the FPC. 
5 In accordance with yet another aspect of the present 

invention, there is provided a camera module for mobile 
communication terminals, comprising: an image capture device 
unit for focusing an image of a subject; a LED for emitting 
light to the subject; a rigid-flexible PCB including a first : 

10 rigid part formed so that the image capture device unit is 

mounted thereon, a second rigid part formed so that the LED is 
mounted thereon, and a flexible connection part for 
electrically connecting the first rigid part and the second 
rigid part; and a connector unit for applying an electric 

15 signal to the rigid-flexible PCB. 

In accordance with still another aspect of the present 
invention, there is provided a camera module for mobile 
communication terminals, comprising: a housing having a space 
defined therein; a camera lens disposed to the upper part of 

20 the housing for focusing an image of a subject; a PCB adapted 

for supporting the housing, the PCB having an image sensor for 
capturing the image of the subject mounted to the middle upper 
surface thereof; at least one LED disposed on the PCB outside 
the housing for emitting light to the subject; and a connector 

25 unit for applying an electric signal to the PCB. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The above and other objects, features and other 
advantages of the present invention will be more clearly 
understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 

Fig. 1 is a perspective view of a conventional mobile 
communication terminal with a camera comprising an image 
capture device and an LED (light emitting diode) serving as a 
flashlight mounted therein; 

Figs. 2a and 2b are a plan view and a longitudinal 
sectional view showing the image capture device of Fig. 1, 
respectively; 

Figs. 2c and 2d are a plan view and a longitudinal 
sectional view showing the LED of Fig. 1, respectively; 

Fig. 3 is a partial perspective view of a conventional 
mobile communication terminal with a camera rotated as a 
camera hinge unit is rotated; 

Fig. 4 is a plan view of a camera module for mobile 
communication terminals according to a first preferred 
embodiment of the present invention; 

Fig. 5 is a longitudinal sectional view of the camera 
module for mobile communication terminals of the present 
invention as shown in Fig. 4; 

Fig. 6 is a longitudinal sectional view of an image 
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capture device unit of the camera module for mobile 
communication terminals according to the first preferred 
embodiment of the present invention as shown in Figs. 4 and 5, 
showing the image capture device further comprising a lens 
5 holder and an iris filter; 

Fig. 7 is a longitudinal sectional view illustrating an 
example of mounting an image sensor of the present invention; 

Figs. 8 and 9 are a perspective view and a longitudinal 
view showing a FPC (flexible printed circuit:) connected 
10 between a PCB (printed circuit board) for the image capture 

device of the present invention and a PCB for the LED of the 
present invention via a flexible cable connector, 
respectively; 

Fig. 10 is a longitudinal view showing a FPC connected 
15 between a PCB for the image capture - device of the present 

invention and a PCB for the LED of the present invention by 
soldering; 

Fig. 11 is a longitudinal view of a camera module for 
mobile telecommunication terminals of the present invention, 
20 which is similar to the camera module for mobile 

telecommunication terminals . of Fig. 5, showing a LED attached 
to a PCB for the LED upside down and a FPC bent so that the 
LED is uprightly attached to an image capture device unit; 

Fig. 12 is a partial perspective view showing a camera 
25 module of the present invention applied to a mobile 
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communication terminal with a camera rotated as a camera hinge 
part is rotated; 

Fig. 13 is a longitudinal .sectional view of a camera 
module for mobile communication terminals according to a 
5 second preferred embodiment of the present invention; 

Fig. 14 is a perspective view of a rigid-flexible PCB 
used in a camera module for mobile communication terminals 
according to a third preferred embodiment of the present 
invention; 

10 Fig. 15 is an exploded cross-sectional view illustrating 

a process for manufacturing the rigid-flexible PCB of Fig. 14; 

Fig. 16 is a plan view of a camera module for mobile 
communication terminals of the present invention, showing an 
LED and an earphone jack integrated with the LED; 

15 Fig. 17 is a longitudinal sectional view of a camera 

module for mobile communication terminals according to a 
fourth preferred embodiment of the present invention; and 

Fig. 18 is a longitudinal sectional view of an optical 
fiber exemplarily used in the camera module for mobile 

20 communication terminals according to the fourth preferred 

embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 Now, preferred embodiments of the present invention will 
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be described in detail with reference to the accompanying 
drawings. In the drawings, the same or similar elements are 
denoted by the same reference numerals even though they are 
depicted in different drawings. 
5 Fig. 4 is a plan view of a camera module for mobile 

communication terminals according to a first preferred 
embodiment of the present invention, and Fig. 5 is a 
longitudinal sectional view of the camera module for mobile 
communication terminals of the present invention as shown in 
10 Fig. 4. 

As shown in Figs. 4 and 5, the camera module comprises: 
an image capture device unit 110 for focusing an image of a 
subject; a LED (light emitting diode) unit 120 for emitting 
light to the subject; a FPC (flexible printed circuit.) 200 
15 electrically connected between the image capture device unit 

110 and the LED unit 120; and a connector unit 116 for 
applying an electric signal to the image capture device unit 
110. 

The image capture device unit 110 comprises: a housing 
20 111 having a space 112 defined therein; a camera lens 113 

disposed to the upper part of the housing 111 for focusing the 
image of the subject; and an image capture device PCB (printed 
circuit board) 115 'adapted for supporting the housing 111, the 
PCB 115 having an image sensor 114 for capturing the image of 
25 the subject mounted to the middle upper surface thereof. The 
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• a TED 121 for emitting light to the 

LED unit 120 comprises: a LED 

v,' v-, *-u<=> tfd 121 is mounted, 
subject; and a LED PCB 124, on which the LED 

■*TI6 comprises: a connector 117 for applying 
The connector unit 116 comprises. 

i anH a F pc 118 electrically connected 
electric current signal; and a FPU 

in and the image capture device unit 
between the connector 117 and the imag 

110. 

In the image capture device 110, the camera lens 113 rs 
supported by means of the housing 111. Specifically, to the 
upP er end of the housing 111 is attached the camera lens 113 
for focusing the image of the subject. Inside the housing 111 
i. defined the space 112, through which the image focused by 
the camera lens U3 is transmitted to the image sensor 114. 

^ nrpven t external foreign 
ill a i qo serves to prevent ^ 
The housing 111 also serv^ 

ma tters from reaching the image sensor 114 so that the image 
s ensor 114 is protected. The lower end of the housing 111 rs 
securely fixed to the PCB 115 by means of a bonding agent, 

such as epoxy resin. 

m the space 112 of the housing 111 is preferably 

di aphragm of a camera lens, as shown in rig. 6. The rrrs 
filt er 1 serves to control an amount of light of the image 
moused from the camera lens 113. The iris filter I rs 
securely fixed to a predetermined place in the housing 111 by 
.ears of a bonding agent, such as epoxy resin. The camera 
fens 113 may be attached to the housing 111 via a lens holder 
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119, not directly attached to the housing 111. Specifically, 
the lens holder 119, which is provided to securely fix the 
camera lens 113, is attached to the upper end of the housing 
111, and the camera lens 113 is attached to the lens holder 
5 119. 

The image sensor 114 for recognizing the image captured 
by the camera lens 113 is mounted to the upper surface of the 
PCB 115. The image sensor 114 is mounted on the PCB 115 by 
well-known die bonding and wire bonding processes. 

10 Specifically, the image sensor 114 is fixed to the upper 

surface of the PCB 115 having a metallized conductor 115-1 
formed thereon by the die bonding process using a conductive 
bonding agent 115-2, and an electrode pad 114-1 of the image 
sensor 114 is connected to the metallized conductor 115-1 by 

15 the wire bonding process using a metal wire 115-3, as shown in 

Fig. 7. 

It should be noted, however, that a structure for 
mounting the image sensor of the camera module for mobile 
communication terminals according to the present invention is 

20 not limited to the aforesaid structure. For example, the 

image sensor may be mounted on the PCB -using well-known 
mounting technologies, such as a flip-chip technology or a 
gold bump technology, or any other mounting technologies known 
by those skilled in the art before the filing date of the 

25 present application. 
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The LED 121 of the LED unit 120 is attached to the LED 
PCB 124 for emitting light to the subject. Any of well-known 
LEDs may be used as the LED of the present invention. An 
example of the LED is shown in Fig. 5. Inside of the LED 121 
is disposed a chip (not shown) for emitting light when electric 
current is applied to the chip. To the bottom surface of the 
LED 121 are attached a negative lead 122 made of a conductive 
metal for applying electric current to the chip and a positive 
lead 123 also made of a conductive metal for applying" electric 
current to the chip, as shown in Fig. 5. The LED 121 is 
electrically attached to the LED PCB 124 via the negative and 
positive leads 122 and 123, which are fixed to the LED PCB 124 
by soldering. Alternatively, a SMD LED may be used as another 
example of the LED. The SMD LED is mounted to the surface of 
the LED PCB 124. Such surface mounting has advantages in that 
heat is efficiently released from the LED and the size of the 
LED is decreased, which makes it possible to manufacture the 
camera module for mobile communication terminals having a small 
size. The number of the LED 121 may be changed depending upon 
the distance between a subject and the LED, darkness around the 
subject, and required intensity of illumination. 

The image capture device PCB 115 and the LED PCB 124 are 
electrically connected to each other via a connection member 
having a predetermined length. The connection member may be a 
connection wire, and preferably the FPC (flexible printed 
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circuit) 200. The FPC 200 is suitable to use in the mobile 
communication terminal of the present invention, which is 
characterized by the small and thin structure thereof, since 
the FPC 200 is very flexible, and thus it is used while being 
5 bent or folded. 

The image capture device PCB 115 and the LED PCB 124 are 
connected to the FPC 200, respectively, via a flexible cable 
connector 210 as shown in Figs. 8 and 9. 

The'' flexible cable connector 210 is usually called a 

10 film-type printed circuit board connector. .As shown in Figs. 8 

and 9, the FPC 200 inserted into a connector body 211 of the 
flexible cable connector 210 via an insertion hole of the 
flexible cable connector 210 is pressed so that the FPC 200 is 
fixed. In the connector body 211 are provided a plurality of 

15 leads 212, which are uniformly spaced apart from each other and 

contact with contact points of an end 201 of the FPC 200. The 
leads 212 provided in the connector body 211 are also extended 
out of the connector body 211 so that the leads 212 are 
attached to the PCB 115 and the PCB 124 by soldering. When an 

20 actuator (not shown) is inserted into a connection groove 

formed in the connector body 211, the FPC 200 also inserted 
into the connector body 211 is electrically connected to the 
leads 212 of the connector body 211 by a retainer of the 
actuator. In this way, the image capture device 115 and the LED 

25 PCB 124 are electrically connected to each other via the FPC 
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200. 

The image capture device PCB 115 and the LED PCB 124 may 
be connected to the FPC 200, respectively, by soldering as 
shown in Fig. 10. As shown in Fig. 10, cream solders 231 are 
printed on connection circuit conductors 231 of each of the PCB 
115 and 124, and then thermally pressed against circuit 
conductors 200-1 of the FPC 200, respectively. Alternatively, 
cream solders 232 are printed on the circuit conductors 200-1 
of the FPC 200, and then thermally pressed against the circuit 
conductors 231 of each of the PCB 115 and 124, respectively. In 
this way, the image capture device PCB 115 and the LED PCB 124 
are electrically connected to each other. 

It should be noted, however, that a method for 
electrically connecting the FPC 200 and the PCBs 115 and 224 
of the camera module for mobile communication terminal of the 
present invention' is not limited to the aforesaid method. For 
example, the connection of the FPC- 200 and the PCBs 115 and 
224 may be carried out using anisotropic conductive film, 
anisotropic conductive paste, or adhesive resin. The 
anisotropic conductive film or the anisotropic conductive 
paste is obtained by dispersing conductive particles on resin 
film or resin paste and thermally pressing the resin film 
having the conductive particles dispersed thereon or the resin 
paste having the conductive particles dispersed thereon. The 
anisotropic conductive film or the anisotropic conductive 
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paste has a one-way conductivity and an insulating property in 
the direction perpendicular to the conductive direction so 
that the film or the. paste can be electrically connected. 
When the connection of the FPC 200 and the PCBs 115 and 224 is 
'5 carried out using the anisotropic conductive film or the 

anisotropic conductive paste, the circuit conductors of the 
FPC and the circuit conductors of the PCB are electrically 
connected to each other via the conductive particles in the 
anisotropic conductive film or the anisotropic conductive 
10 paste. When the connection of the FPC 200 and the PCBs 115 

and 224 is carried out using the adhesive resin, which 
contains no conductive particles therein, the circuit 
conductors of the FPC are directly connected to the circuit 
conductors of the PCB. 
15 The camera module for mobile communication terminal with 

the above-stated construction according to the first preferred 
embodiment of the present invention is connected to the 
connector 117 via the FPC 116, as shown in Figs. 4 and 5. The 
connector 117 is connected to the motherboard (not shown) of 
20 the mobile communication terminal. 

As compared with the conventional art in which two 
connectors 17 and 25 are required for the image capture device 
and the LED, the camera module of the present invention has an 
advantage in that the electric signal can be applied to the 
25 image capture device 110 and the LED 120 only using the 
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connector unit 116. 

According to the camera module for mobile communication 
terminal according to the first preferred embodiment of the 
present invention, the image capture device PCB 115 having the 
image sensor 114 mounted to the upper surface thereof and the 
LED PCB 124 having the LED 121 mounted thereon are constructed 
as one body by means of the FPC 200 so that the electric 
signal can be applied to the image capture device 110 
integrated with the LED 120 only by means of the connector 
117. 

The camera module for mobile communication terminal 
according to - the first preferred embodiment of the present 
invention may be constructed by using the bending or folding 
property of the FPC. As shown in Fig. 11, the LED 121 is 
attached to the LED PCB 124 upside down, and the FPC 200 
connecting the image capture device PCB 115 and the LED PCB 
124 is bent or folded so that the LED 120 is attached to the 
image capture device unit 110, more specifically to the upper 
end of the housing 111 of the image capture device unit 110. 
Since the FPC 200 is bent or f olded . so that the LED 120 is 
attached to the upper end of the housing 111 of the image 
capture device unit 110, as shown in Fig. 11, a more intensive 
and more integrated camera module for mobile communication 
terminal can be obtained. 

The LED unit 120 further comprises a retainer R for 
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guiding the light emitted from the LED 121, as shown in Fig. 
11. The retainer R serves to guide the light emitted from the 
LED 121 toward the subject in front of the camera and to 
prevent direct transmission of the light to the image sensor 
5 114. 

In the conventional mobile communication terminal 30 
having the camera 32 rotated with the rotation of the camera 
hinge unit 31, as shown in Fig. 3, the image capture device 
connector 17 and the LED connector 25 are separately provided 

10 in the mobile communication terminal 30 with the result that 

the space required for installing the image capture device 
connector 17 and the LED connector 25 is large, and thus it is 
difficult to properly arrange the connectors 17 and 25 in the 
mobile communication terminal 30. On the other hand, the image 

15 capture device unit 110 and the LED unit 120 are integrated by 

means of a single connector in accordance with the present 
invention, whereby a space required for installing the image 
capture device unit and the LED unit is considerably reduced. 
Furthermore, the FPC 200 is bent or folded so that the LED 

20 unit 120 is attached to the image capture device unit 110, 

whereby the camera module comprising the image capture device 
unit 110 and the LED unit 120 can be easily and conveniently 
mounted in the mobile communication terminal. According to the 
construction of the present invention as described above, the 

25 image capture device unit and the LED unit can be mounted in 
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the camera hinge unit without restriction to installation and 
arrangement thereof. When the camera hinge unit is rotated as 
shown in Fig. 12, an image capture device unit 532 and a LED 
unit 533 are rotated simultaneously. Consequently, the 

5 direction in which the LED unit 533 emits light is always 

identical to the direction in which the image capture device 
unit 532 faces the subject. 

Fig. 13 is a longitudinal sectional view of a camera 
module for mobile communication terminals according to a 

10 second preferred embodiment of the present invention. As 

shown in Fig. 13, the camera module comprises: an image 
capture device unit for focusing an image of a subject; a LED 
unit for emitting light to the subject; a FPC 300 including a 
first flexible part 301 to which the image capture device unit 

15 is mounted, a second flexible part 302 to which the LED unit 

is mounted, and a connection part 303 for electrically 
connecting the first flexible part 301 and the second flexible 
part 302, the first flexible part 301 and the second flexible 
part 302 being integrally formed with the connection part 303; 

20 and a connector unit for applying an electric signal to the 

FPC 300. 

According to the first preferred embodiment of the 
present invention, the image capture device PCB 115 and the LED 
PCB 124 are individually provided, and the image capture device 
25 PCB 115 and the LED PCB 124 are connected to each other via the 
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FPC 200. In the second preferred embodiment of the present 
invention, however, there is used the FPC 300, which includes 
the first flexible part 301, the second flexible part 302, and 
the connection part 303 for electrically connecting the first 
flexible part 301 and the second flexible part 302. The first 
flexible part 301 and the second flexible part 302 are 
integrally formed with the connection part 303. To the upper 
surface of the first flexible part 301 is mounted an image 
sensor 114 for capturing an image of a subject. The first 
flexible part 301 supports a housing 111, the upper part of 
which a camera lens 113 for focusing the image of the subject 
is mounted. To the second flexible part 302 is. mounted a LED 
121 for emitting light to the subject as previously described. 

In the second preferred embodiment of the present 
invention, the FPC is used which includes the first flexible 
part, the second flexible part, and the connection part for 
electrically connecting the first flexible part and the second 
flexible part, the first flexible part and the second flexible 
part being integrally formed with the connection part. 
Consequently, no structure for electrically connecting the 
PCBs 115 and 124 is required as compared with the first 
preferred embodiment of the present invention, and thus the 
construction of the camera module according to the second 
preferred embodiment of the present invention is simple, and 
the process of assembling the camera module is simplified. 



The operation and effect of the camera module according to the 
second preferred embodiment of the present invention is 
similar to those of the first preferred embodiment of the 
present invention, and thus a description of the operation and 
effect of the camera module according to the second preferred 
embodiment of the present invention will not be given. 

A camera module for mobile communication terminals 
according to a third preferred embodiment of the present 
invention comprises: an image capture device unit for focusing 
an image of a subject; a LED unit for emitting light to the 
subject; a rigid-flexible PCB 400 including a first rigid part 
A to which the image capture device unit is mounted, a second 
rigid part A' to which the LED unit is mounted, and a flexible 
connection part B for electrically connecting the first rigid 
part A and the second rigid part A' ; and a connector unit for 
applying an electric signal to the first rigid part A of the 
rigid-flexible PCB 400. (See Fig. 14) 

In the third preferred embodiment of the present 
invention, the camera module is characterized by the rigid- 
flexible PCB 400 including the first rigid part A, the second 
rigid part A' , and the flexible connection part B for 
electrically connecting the first rigid part A and the second 
rigid part A', which also- serves as a printed circuit cable. 
To the first rigid part A of the rigid-flexible PCB 400 is 
mounted an image sensor 114 for recognizing an image of a 



subject captured by a camera lens 113. To the second rigid 
part A' of the rigid-flexible PCB 400 is mounted a LED 121 for 
emitting light to the subject. The first rigid part A and the 
second rigid part A' are electrically connected to each other 
5 via the flexible connection part B. 

The construction of the rigid-flexible PCB 4 00 will now 
be described with reference to Fig. 15. The flexible 
connection part B of the rigid- f lexible PCB 4 00 is formed as 
follows: A copper clad laminate 4 03 -is prepared which 

10 comprises a middle insulation layer 401 made of polyimide, and 

copper clad layers 4 02 attached to upper and lower surfaces of 
the middle insulation layer 401, as shown in Fig. 15. To the 
upper and lower surfaces of the copper clad layers 402 of the 
copper clad laminate 4 03 are formed copper clad patterns 4 04, 

15 respectively, by well-known exposing, developing, etching, and 

separating processes. To the outer surfaces of the copper 
clad laminate 4 03, on which the copper clad patterns 4 04 are 
formed, respectively, are attached cover coat layers 4 05. In 
this way, the flexible connection part B of the rigid-flexible 

20 PCB 400 is prepared. 

Each of the rigid parts A and A' of the rigid-flexible 
PCB 4 00 is formed as follows: Another copper clad laminate 415 
is prepared which comprises a middle insulation layer 412 and 
copper clad layers 414 attached to upper and lower surfaces of 

25 the middle insulation layer 412. To the outer surfaces of the 
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copper clad layers 414 of the copper clad laminate 415 are 
formed copper clad patterns 413, respectively. In this way, 
the rigid parts A and A' of the rigid-flexible PCB 400 are 
prepared, respectively . 
5 The rigid parts A and A' of the rigid-flexible PCB 400 

are provided at the upper and lower surfaces of the flexible 
connection part B while the rigid parts A and A' are separated 
from each other by a separation part 411, which is provided 
for exposing the flexible connection part B. At least two 

10 rigid parts A are preferably stacked on the upper and lower 

surfaces of the flexible connection part B. Similarly, at 
least two rigid parts A' are also preferably stacked on the 
upper and lower surfaces of the flexible connection part B. 
To the outer surfaces of each of the rigid parts A and A' 

15 attached to the flexible connection part B are attached copper 

clad layers 420, respectively. Subsequently, atypical members 
430 and cushion members 440 are attached in turn to the outer 
surfaces of the copper clad layers 420. All of the stacked 
components are compressed at high temperature. Finally, the 

20 rigid-flexible PCB 400 is manufactured as shown in Fig. 14. 

To the first rigid part A of the rigid-flexible PCB 400 
which is manufactured as described above are mounted an image 
sensor and a housing in the same way as the first preferred 
embodiment of the present invention. To the second rigid part 

25 A' of the rigid-flexible PCB 400 is mounted a LED. The first 
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rigid part A and the second rigid part A' are electrically 
connected with each other via the flexible connection part B of 
the rigid-flexible PCB 400. It should be noted, however, that 
a rigid-flexible PCB according to the present invention is not 
limited to the aforesaid rigid-flexible PCB. Those skilled in 
the art will appreciate that the present invention may be 
applied to any well-known rigid-flexible PCB. 

The camera module for mobile communication terminals 
according to this* embodiment of the present invention is 
connected to the connecter 117 via the FPC. The connector 117 
is connected to the motherboard (not shown) of the mobile 
communication terminal so that the camera module for mobile 
communication terminals is completely prepared. In the camera 
module according to this embodiment of the present invention, 
an electric signal can be applied to the image capture device 
and the LED using a single connector as in the construction of 
the camera module as shown in Fig. 5. Consequently, it is 
possible to manufacture a camera module for mobile 
communication terminals that is small-sized and thin, and thus 
requires a small space for installation in each of the mobile 
communication terminals. It is obvious that the LED can be 
mounted to the upper end of the housing since the flexible 
connection part B of the rigid-flexible PCB 400 can be bent and 
folded. 

According to the present invention, other parts of the 



mobile communication terminal, such as an earphone jack or. a 
speaker, may be constructed as one body, in addition to the 
LED. 

Specifically, there may be provided a camera module for 
mobile communication terminals comprising: an image capture 
device PCB having an image sensor for capturing an image of a 
subject mounted to the upper surface thereof; at least one FPC 
connected to the image capture device PCB; at least one part- 
mounting PCB electrically connected to the image capture device 
PCB via the FPC; at least one mobile communication terminal 
part mounted on the part-mounting PCB; and a connector for 
applying. an electric signal to the image capture device PCB. 

There may be also provided a camera module for mobile 
communication terminals comprising: an image sensor for 
focusing an image of a " subject; at least one mobile 
communication terminal part; a rigid-flexible PCB including a 
first rigid part to which the image sensor is mounted, at 
least one second rigid part to which the mobile communication 
terminal part is mounted, and at least one flexible connection 
part for electrically connecting the first rigid part and the 
second rigid part; and a connector for applying an electric 
signal to the first rigid part of the rigid-flexible PCB. 

Fig. 16 is a plan view of a camera module for mobile 
communication terminals of the present invention, showing an 
LED and an earphone jack Z integrated with the LED. In the 
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first preferred embodiment of the present invention, the 
plurality of FPCs are connected to the PCB having ' the image 
sensor mounted thereon, and the part-mounting PCB is connected 
to one of the FPCs , whereby a plurality of parts can be driven 
5 using only a single connector. In the second preferred 

embodiment of the present invention, a plurality of rigid parts 
and a plurality of flexible parts for connecting the plurality 
of rigid parts to each other are integrally manufactured to 
form . ■ the rigid-flexible PCB, which provides the same 

10 construction and effect as mentioned above. 

Fig. 17 is a longitudinal sectional view of a camera 
module for mobile communication terminals according to a 
fourth preferred embodiment of the present invention. The 
camera module comprises: a housing 111 having a space 112 

15 defined therein; a camera lens 113 disposed to the upper part 

of the housing 111 for focusing an image of a subject; an image 
capture device PCB 115 adapted for supporting the housing 111, 
the PCB 115 having an image sensor 114 for capturing the image 
of the subject mounted to the middle upper surface thereof; at 

20 least one LED 120 disposed on the PCB 115 outside the housing 

for emitting light to the subject; and a connector unit 116 for 
applying an electric signal to the PCB 115. 

The aforementioned fourth preferred embodiment of the 
present invention is characterized in that the LED 120 is 

25 directly mounted on the PCB 115, oh which the image sensor is 
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also mounted. Accordingly, on the PCB 115 are formed a circuit 
pattern for applying an electric signal to the image sensor 114 
and a circuit pattern for applying an electric signal to the 
LED 120. In the space 112 of the housing 111 may be provided 
5 an iris filter (IR filter) I, which serves to control an 

amount of light of the image focused from the camera lens 113, 
as in the previous preferred embodiments of the present 
invention. Also, the camera lens 113 may be attached to the 
housing 111 via the lens holder ■ 119. The LED 120 is 

10 preferably a SMD LED. 

According to the fourth preferred embodiment of the 
present invention with the above-stated construction, the 
image sensor 114 and the LED 120 can be driven only by means 
of the connector 117 since the image capture device 110 and 

15 the LED 120 are integrated as one body, whereby a space for 

installing the camera module is considerably reduced. 

Furthermore, around the LED 12 0 may be provided an 
optical fiber 130 for forwardly guiding the light emitted from 
the LED 120. 

20 Fig. 18 is a longitudinal sectional view of the optical 

fiber 130 exemplarily used in the camera module for mobile 
communication terminals according to the fourth preferred 
embodiment of the present invention. 

As shown in Fig. 18, the optical fiber 130 is a 

25 fibriform waveguide adapted for transmitting light, which is 
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formed in the shape of a cylinder comprising a core part and a 
cladding part surrounding the core part. The optical fiber 
130 has an open end 131 and a closed end 132. The optical 
fiber 130 is fitted around the LED 120 through the open end 
5 131. When the optical fiber 130 is securely fitted around the 

LED 120, the light emitted from the LED 120 is transmitted 
forward while the light is refracted in the optical fiber 130. 

The closed end 132 of the optical fiber 130 may be 
concave or convex, if necessary. When the closed end 132 of 

10 the optical fiber 130 is convex as indicated by an imaginary 

line in Fig. 18, the light emitted from the LED 120 is 
divergent. On the other hand, when the closed end 132 of the 
optical fiber 130 is concave as indicated by a solid line in 
Fig. 18, the light emitted from the LED 120 is convergent. 

15 Consequently, the closed end 132 of the optical fiber 130 is 

preferably concave so that capturing of image is possible at a 
long distance. Furthermore, the optical fiber 130 is 

preferably coated with a flexible conduit tube 133 for 
preventing any bending or damage to the optical fiber 130 due 

20 to external impact. The flexible conduit tube 133 is 

preferably made of a transparent glass, although a plastic 
optical fiber made of polycarbonate-based resin may be used. 
As mentioned above, the optical fiber having the 
characteristic of forwardly guiding light is applied to the 

25 camera module for mobile communication terminal according to 
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this ■ embodiment of the present invention. Consequently, the 
diffusion of the light is minimized, and thus the intensity 
and amount of the light illuminating the subject are 
maximized. In other words, the light is not directly 
5 transmitted from the LED, but from the closed end of the 

optical fiber, which is placed at a predetermined height from 
the LED, whereby the diffusion of the light is minimized. 

As apparent from the above description, the present 
invention provides a camera module for mobile communication 
10 terminals wherein an image capture device is integrated with a 

LED, whereby the number of connectors mounted in the camera 

module, and thus the camera module can be manufactured in a 

>. 

small-sized and thin structure. 

Furthermore, the image capture device and the LED 

15 integrated with the image capture device are mounted together 

in a camera hinge part of the mobile communication terminal, 
so that the LED is also rotated when the camera hinge unit is 
rotated. Consequently, the present .invention enjoys a 

technical merit that a photograph of a subject can be easily 

20 and conveniently taken simply by rotating the camera hinge 

unit . 

Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
25 additions and substitutions are possible, without departing 
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from the scope and spirit of the invention as disclosed in the 
accompanying claims . 
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